In Bogotá, Colombia, transportation infrastructure has been implemented for cyclists since the 1990s, creating space in the city for autonomous transport. This document presents the results of the evaluation of the impact on the amount of bicycle trips between 2005 and 2011, according to Zonal Planning Units, from an innovative approach for the city. This research provides an assessment on the implementation of public policy in the mobility sector. It gathers relevant results regarding the variables that mainly influence the amount of bicycle trips by Zonal Planning Units and the number of trips per person in the same medium. According to the proposed exercise and model conditions, results show no significant change in the amount of bicycle trips within the city related to changes in biking infrastructure. Finally, the investigation considers motorcycles as a competing mean of transport, gender preference, and restrictions of use according to the main
Introduction
Cycling infrastructure has been implemented in Colombia since the 90s, consisting of exclusive corridors for the circulation of bicycles and non-motorized vehicles. The implementation of this type of infrastructure has been present in the political agenda of the last six administrations. According to data from the InterAmerican Development Bank, Bogotá has 392 kilometers of roads for the transit of cyclists. Regardless, bicycle trips represent a low percentage compared to other ways of mobilizing. According to the Bogotá mobility surveys of 2011 and 2015, the total number of bicycle trips corresponded to 441,135 for a business day. This represents 5% of the daily trips of the city (Business Information Center [CIEB], 2015) [5] , a low percentage considering the benefits biking offers in terms of mobility, environment and public space use. Still, as shown in the report on Cycle-inclusion in Latin America developed by the Inter-American Development Bank, Bogotá has one of the highest percentages of bicycle use in the region, second only to Rosario (Argentina). Regardless of this and it being a Latin American reference on biking infrastructure, Bogotá is yet to enhance the benefits of permanent bicycle use as a mode of transport.
A review of positive and negative factors associated with bicycle use in Bogotá provides evidence. As stated by the Despacio Research Center (Verma, López, & Pardo, 2015) [17] in its Bicycle Account report, there are impact variables that do not exclusively depend on physical conditions (infrastructure and its design) for circulation. Weather conditions, physical and road safety, as well as other environmental conditions are taken into account. All these variables may be attended with plans, programs and policies favoring the decision to use certain means of transport. Bogotá's temperature, topography and travel times by bicycle all increase the potential to use this transport. Other complementary measures have been implemented inspired in international experiences and local initiatives, such as: i) an annual No Car Day, prohibiting the circulation of private vehicles and promoting the use bicycle and public transportation; ii) Accompaniment to new bicycle users by teams of the District Mobility Department; iii) Bike parking in Mass Transit System, TransMilenio stations; iv) shared bicycle circulation corridors; etc.
Although impact in transport has traditionally been socially, economically and environmentally evaluated, as described by Geurs et al. (2009) [8] , there are risks of overlap and ambiguity when defining the type of impact to be measured. This situation is also recognized by authors such as Parkhurst & Shergold (2009) [14] , who identify the difficulties when defining the type of impact as distinctly social and in the recognition of their association with environmental and economic impacts. In this regard, Jones & Lucas (2012) [12] propose that it is preferable to establish and later categorize the impacts, and then to recognize if it is environmental, economic or social (See Figure 1) . However, all types of impact can have distributional consequences. Once impacts are identified and classified, distributional aspects can be defined. This was achieved after of a geographical analysis of the biking corridor network in the city, and the quantitative analysis of cross-sectional information such as mobility surveys of said years, compared to the amount of infrastructure built. The research is considered nationally and regionally relevant, since Bogotá is a local reference in terms of non-motorized mobility (Despacio, 2015) [7] and it is an invitation to ponder over public policies on the matter. Also, it is of international relevance in the methods used to assess public policy impact based on information from mobility surveys. Following, research methods, results and their discussion are presented. Finally, research conclusions and recommendations for public policies regarding biking infrastructure impact in the city and the promotion and use of bicycles as a means of transport are discussed.
Methodology
Methodologically, the research corresponds to an analysis evaluation of the number of trips made by bicycle by Zonal Planning Unit (UPZ, acronym in Spanish), compared to the intervention in infrastructure for bicycles in each of them. Three stages were proposed for research development: i) data collection and preparation; ii) data generation per analysis unit; and iii) econometric information analysis. Data used for this research was gathered from Bogotá's mobility surveys dating 2005 and 2011. Household mobility surveys have been used in Colombia and the region to characterize transport demand in the cities (Ampt & Ortúzar, 2004 ) [1] . These represent an important planning instrument in urban development that serve as guidelines to similar neighborhoods, mainly based on land uses, main activities and present mobility characteristics. These surveys provide disaggregated information on the socioeconomic characteristics of the households, its members, amount of available vehicles, and trips made in all modes of transport. Therefore, evaluation methodology corresponds to Difference in Differences: it seeks to define infrastructure impact for each of the UPZs in terms of bicycle trips. Each UPZs would have a number of trips with a parallel trend.
Data collection regarding bicycle infrastructure in the city for each year surveyed was another pilar in this investigation. Geographical archives of the Bogotá bike path network until 2015 were a main source. Because the size of the network is required in the cut-off dates of each of the surveys (2005 and 2011), current network was edited to generate each of the infrastructure scenarios for established years. With this information edited and the intervention status for each surveyed year, a comparison was made between UPZs. Although the size of the infrastructure for bicycles in each cut is presented, exposure time for each intervention cannot be identified, thus posing a limitation to this study. The analysis was limited to the 2005 and 2011 surveys, the processing and grouping of variables at UPZ level was developed, in order to allow compatible and unified information in front of the initial databases. Preliminarily, every variables unified was worked on. Table 1 shows the first approach to the description of the final database used in the investigation. 
Where impact is defined as the interaction between intervention D and T time, represented by β3, interest coefficient. equals 1 for follow-up, 0 for baseline; where:
Results and Discussion
Bogotá, as other large Latin American cities, is currently facing population growth, the automotive fleet and the challenges facing public transport resources. [9] . It has been shown that both bicycle transport and public transport are effective means to reduce air pollution and traffic jams (Jappinen, Toivonen, & Salonen, 2013) [11] . As presented in the perception survey on the quality of service conditions for users of the Integrated Public Transport System (Trunk and Zonal Service) and Traditional Collective Public Transport, the main reason for its use is that it is the only transportation option available. A significant level of dissatisfaction was found among citizens regarding service, safety conditions, lack of buses for public transport services, among others (CIEB, 2016) [6] . Consequently, although public transport is an efficient alternative for mobility, in Bogotá people express that the current service conditions do not fully meet their expectations. In the same study, the first experience of shared bicycles in the city, BicirrUN, is presented. This program allowed students of the National University of Colombia in Bogotá to move around in bicycles within campus. As a result of the BicirrUN experience and the analysis of international experiences such as the BICING programs in Barcelona, CALL A BIKE in Berlin, CICLOCITY in Brussels, VÉLIB in Paris, the report identified the potential for the implementation of such a system in the city, for which a user at a distance of around 500 m has a very low probability of using it (Kabra, Belavina, & Girotra, 2016) [13] . The first public bicycle system was launched in the city of Amsterdam in the mid-twentieth century. As users damaged or stole vehicles, the system was abandoned, yet the concept of shared bicycle was further developed (Shaheen, Guzmán & Zhang, 2010) [15] . Finally, according to the 2015 annual mobility report (See Figure 3) , the city had 385 km of bike paths and 82 km of bicycle lanes, for a total of 467 km (CIEB, 2015) [5] . Bicycle infrastructure network had grown at a rate of approximately 31 km per year. Furthermore, there was millage increase in all locations studied except in La Candelaria (See Figure  4) . Locations with most infrastructure were Kennedy, Usaquén, Suba and Engativá; while locations with less infrastructure had (a) steep slopes, and (b) greater proximity to the historical center and central areas.
In the first impact evaluation exercise, where the dependent variable was bicycle travel, the intervention was found to have a positive but not significant impact on the dependent variable (929 trips per day). A non-significant increase was found on trip amount in the evaluation period to 742 trips a day. As shown in Table 3 , similarly to the model without controls, the intervention does not generate a significant change in terms of the number of trips made on bicycle within the UPZ. On the other hand, the number of people in the UPZ was a significant variable in the model: the greater number of people in the UPZ, the more bicycle trips. In relation to the comparison between means of transport, it was found that only the availability of motorcycles in the home is significant in a negative way compared to the amount of bicycle trips; while the availability of bicycles in the home had no effect on the dependent variable. With regard to motive, it is observed that travel for work reasons reduces the choice of bicycle as a means of transport. In short, there is no significant effect of the intervention defined in the investigation. Associations were identified in variable levels of significance in terms of age groups, availability of vehicles in the home, and gender. However, it has been proven in previous researches that the use of infrastructure destined for non-motorized mobility improves perceptions of the socio-environmental quality of the residential environment (Stronegger, Titze, & Oja, 2010) [16] .
Conclusions
Despite the fact that the city has transversal mobility information, infrastructure impact evaluations on the use of bicycles have not been developed. That is why developing these types of evaluations in terms of mobility and transport allows determining positive and negative aspects of the city's bicycle network and identifying possible public policy recommendations in terms of infrastructure planning, variables of interest, determinants of use, among others. Although the literature recommends the use of panel data to carry out longitudinal impact evaluations, this difference-in-differences model allows an innovative approach to be made in Bogotá, since information is used to review the implementation of public mobility policies. Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1
The methodology consisted in a difference-in-differences model that estimated the impact of cycling infrastructure in the city of Bogotá, for each of the studied UPZ.
Although an increase in the number of bicycle trips was found by UPZ, the results are not statistically significant. The application of the model allowed the identification of associations related to the realization of a smaller number of bicycle trips. For example, the woman variable, or age groups older than 59 years. These associations represent information of interest when planning mobility policies aimed at strengthening non-motorized means in the city.
Bogotá is an example of the challenges and difficulties of current urban centers in the region, commonly boosted by the limited supply of efficient public transport, high travel times, transport costs and aspects of social and cultural perception of private transport. Bicycles as a means of transport have a potential for mitigation in the face of mobility, environmental and social perception difficulties (InterAmerican Development Bank [IDB], 2015). For this reason, local administrations have designed and implemented public policies on bicycles as a means of transport.
